INTRODUCTION
============

Cryptorchidism affects approximately 1% of male births, and nonpalpable testes represent 20% of all cases of cryptorchidism.^[@B1],[@B2]^ Most of the patients with undescended testes are identified in childhood and undergo successful treatment, but a proportion of them get neglected and present late. Adulthood presentation, due to ignorance or relative inaccessibility of health care, is not an uncommon occurrence in a country like India.

Laparoscopy has now become the gold standard in the localization and management of impalpable testis in childhood. However, its role in adult impalpable testis remains to be fully evaluated. Since the issues concerned and the aims of management in an adult are different from those in a child, generalizations drawn from studies in infants and children cannot be recommended with similar accuracy.

The present study was undertaken to evaluate the role of laparoscopy in the localization of adult impalpable testes, to compare it with other diagnostic modalities (ultrasonography), and to determine its role in management.

METHODS
=======

Adults presenting with undescended testes to the surgical outpatients of Lok Nayak Hospital between Febuary 2000 and August 2001 were screened. A clinical examination was performed on them, and those with clinically impalpable testes were included in the study. Fourteen adults with 19 undescended testes were evaluated. The mean age was 21 years (range, 12 to 28). Of these 14 patients, 7 had left undescended testes (50%), 2 had right undescended testes (14.3%), and 4 had bilateral undescended testes (28.7%). One patient had androgen insensitivity syndrome, presenting with ambiguous genitalia.

A preoperative ultrasound examination was performed in all the patients with a view to localize the testes. Thereafter, these patients underwent laparoscopic examination. Laparoscopy was performed with a 30° Karl Storz laparoscope with the patient in a 15° to 20° Trendelenburg position. General anesthesia was used in all patients. A 3-port technique was used, a 10-mm umbilical port for the camera, and a 10-mm port in the right or left iliac fossa, depending on the site of the involved testis, was used as the working port. Another port (5 mm) was inserted in the suprapubic region for grasping the testis during orchiectomy or orchiopexy.

The testicular vessels entering the pelvis and the vas deferens coming out of the pelvis meet in an inverted V-shaped manner. This inverted V was identified on the normal side in order to become familiar with the anatomy of the region. Attention was then focused on the affected side where the findings could be of canalicular testis (identified by normal cord structures entering the internal ring), abdominal testis (testis identified in the abdomen), or blind-ending vessels (no visualization of testis). Hernia present in a subset of the patients was also visualized simultaneously.

RESULTS
=======

Laparoscopy was technically successful in all the patients, and 94.7% of the undescended testes were localized. No major complications were observed. The duration of the procedure was 30 to 45 minutes. The results are summarized in **[Table 1](#T1){ref-type="table"}**.

###### 

Results of Laparoscopic Examination and Subsequent Management

                                       No. of Cases   Localization   Orchiectomy                          Orchiopexy   Hernial Sac       
  ------------------------------------ -------------- -------------- ------------------------------------ ------------ ------------- --- ---
  Right Undescended Testis (n=2)       2              0              0                                    2            1             1   1
  Left Undescended Testis (n=7)        7              0              0                                    7            6             1   3
  Bilateral Undescended Testis (n=8)   4              0              7[\*](#TF1-1){ref-type="table-fn"}   6            4             4   0
  Ambiguous Genitalia (n=2)            1              0              0                                    2            2             0   0

The site of testis on laparoscopy was found to be different from that of ultrasonography in 3 cases.

The testes were localized as intraabdominal in 18 patients (94.7%) and could not be localized in one patient (blind ending vessels seen). In this patient, subsequent exploration also failed to reveal the testis. The case was therefore considered to be true anorchia. Thus, laparoscopy was successful in all the patients.

Preoperative ultrasound could localize only 7 of the 19 testes (36.8%). Of these 7 testes, a change in finding was observed in 3 cases (42.8%) in which an intracanalicular testis turned out to be intraabdominal, situated at the deep ring, on laparoscopic examination. The comparison of ultrasound and laparoscopy is shown in **[Table 2](#T2){ref-type="table"}**.

###### 

Comparison of Laparoscopy With Ultrasonography

  Site               Ultrasonography   Laparoscopy
  ------------------ ----------------- -------------
  Intracanalicular   3                 0
  Intraabdominal     4                 18
  Not localized      12                1

Seven patients with unilateral undescended testes underwent laparoscopic orchidectomy, and laparoscopic-assisted orchiopexy was carried out in the remaining 2 patients. Patients with bilateral undescended testis underwent laparoscopic orchiectomy on one side and laparoscopic-assisted orchiopexy on the other. The testis that was bigger in size was mobilized laparoscopically and delivered by an inguinal incision.

The patient with ambiguous genitalia was phenotypically female (but karyotype 46XY). Preoperative ultrasound failed to localize the gonad. On laparoscopy, bilateral atrophic testes were identified at the deep ring, and bilateral orchidectomy was performed.

A hernial sac was visualized in 3 patients with left, undescended testes and in one patient with right undescended testis. The hernia was managed in the same sitting by using laparoscopic transabdominal preperitoneal (TAPP) repair.

DISCUSSION
==========

The evaluation and treatment of nonpalpable testes can be difficult as evidenced by the multiple modalities for evaluation and proposed treatment options. Several diagnostic modalities have been used for the localization of nonpalpable cryptorchid testes. Ultrasound, computerized tomography, arteriography, and magnetic resonance imaging have been used with variable success.^[@B3],[@B4],[@B5]^ Two deficiencies are common to all these investigations^[@B6]^: (1) they are most successful in boys older than 5 years; (2) none is completely reliable in locating a testicle or proving its absence.

Laparoscopy is gradually gaining acceptance in the diagnostic workup and management of undescended testes. Three potential laparoscopic findings with an impalpable testes exist^[@B7]^: (1) absence of testes above the internal ring diagnosed by blind-ending vas and spermatic vessels (anorchia); (2) normal or a somewhat atretic spermatic cord with structures going into the internal inguinal ring (intracanalicular); (3) the presence of intraabdominal testes. Of these 3 possibilities, the 2 in which laparoscopy is advantageous are in diagnosing blind-ending cord structures above the internal ring and in diagnosing intraabdominal testes. In the first instance, further exploration is unnecessary. In the second instance, laparoscopic surgery could be carried out in the same sitting.

Although laparoscopic findings in an adult are the same, the further course of management is somewhat different. Whereas in a child the main aim is to bring down the undescended gonad into the scrotum, orchiopexy has hardly a role to play in adults. Two aims of management in an adult are to remove the high-lying gonad, which is functionally useless but may subsequently act as a site of malignancy, and to repair the hernial defect frequently associated with it. For these reasons, the role of laparoscopy is even more pronounced in adults. The undescended gonad can easily be removed laparoscopically obviating the need for a long inguinal incision. Moreover, if orchiopexy needs to be done, especially in cases of bilateral undescended testes, the high-lying testis can be mobilized laparoscopically and thereafter delivered by a small inguinal incision into the scrotum.

A hernial sac is reported to be present in 20% to 90% of the cases of undescended testes.^[@B8],[@B9]^ In our series, 4 of 12 patients had a coexistent hernia. In all the cases, the repair was achieved laparoscopically.

In our pilot series, laparoscopy was successful in localizing the testis or proving its absence in all the patients. All these testes were managed laparoscopically, without any complications. Similar rates of 90% to 95% have been reported in other series as well,^[@B10],[@B11]^ but the patients were children and teenagers. This study goes a step further in establishing the role of laparoscopy, not only in diagnosis but also in management of undescended testes, especially in adults.
